Decoration of microtubules by fluorescently labeled microtubule-associated protein 2 (MAP2) does not interfere with their spatial organization and progress through mitosis in living fibroblasts.
Microtubule-associated protein 2 (MAP2) derivatized with iodoacetamidotetramethylrhodamine or with iodoacetamidofluorescein binds to microtubules after injection into living interphase cells [Scherson et al, 1984]. The binding of derivatized MAP2 stabilized microtubules in vitro; it was therefore important to check if the binding of MAP2 in vivo perturbed the dynamics and organization of the microtubule network. We have addressed these questions by studying the effect of the injection of derivatized MAP2 on mitosis in PtK 1 cells and on the recovery of the microtubule network from low temperature incubation in interphase cells. We found that the presence of derivatized MAP2 did not change the duration of any mitotic stage and that the injected cell normally completed mitosis. We subsequently showed that the injected MAP2 bound to the microtubules within 5 minutes after injection and remained bound throughout the course of mitosis. The reorganization of the microtubule network upon cooling and rewarming was studied in the cytoplasm of human foreskin fibroblasts (356 cells). During the recovery, the distribution of the fluorescent MAP2 in living cells was identical with the microtubule pattern visualized by immunofluorescence in lysed and fixed cells. In these experiments, the fluorescent MAP2 bound to microtubules can be considered as a nonperturbing reporter of the microtubule network. This result is discussed in terms of the role of MAPs in the dynamics and organization of microtubules in living cells.